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This discussion involves alternative specimensthat the OraSure sample does not collect just
that can be used for HIV antibody testing. saliva. The OraSure collector is designed to
There are several types of samples in additionoptimize the collection of oral mucosal transu-
to serum and plasma that have been found to bélate (OMT). OMT is a serum-derived fluid
suitable for HIV antibody testing. This discus- that contains a high concentration of IgG.
sion will concentrate on oral mucosal transu- OMT is secreted into the mouth by a variety of
date (OMT) and urine. | would like to routes. Again the pure saliva secreted by the
acknowledge Dr. Toby Gottfried from Calypte parotid gland contains only 0.2 mg/L of IgG.
for providing me with information and slides Common oral fluid expectorated into a cup con-
on urine testing. Thank you for your assis- tains an average of 12.1 mg/L of IgG. Examin-
tance, Dr. Gottfried. ing commercially available collection devices,
it is seen that they yield variable amounts of
Dried blood spot testing gained some popular-lgG. The IgG concentration by OraSure was
ity beginning in 1989 when CDC was conduct- higher than that collected by any of the devices.
ing the Survey of Childbearing Women. In Although, these IgG levels are much less than
short, testing dried blood spots is basically one finds in serum, Mortimer and Parry point
equivalent to testing serum. Therefore, | will out that only 0.5 mg/L of IgG is required to
move directly to discussing the testing of oral have a very sensitive test for HIV.
fluid and urine. Most of the controversy that
has surrounded the use of alternative sampled’he OraSure device is the only FDA approved
involves the quantity of antibody present in collection device for HIV testing. It enhances
those samples. By far, these samples includinghe collection of oral mucosal transudate and
both urine and oral fluid, contain less antibody collects a sample with higher concentrations of
than one finds in serum and plasma. Oral fluidantibodies than is found in a sample spontane-
contains approximately 800 to 1,000 fold less ously expectorated into a test tube. It is a very
antibody than is found in serum and plasma.simple device and collecting the sample is very
The antibody concentrations found in urine areeasy. One simply places the cotton pad
even less than that found in oral fluid. However, between the cheek and the teeth,gently moves it
this is not a barrier to accurate test results.back and forth a couple of times until it is
There are now very sensitive assays availablemoist, and then holds it in place for two min-
that can detect, with great reliability, antibodies utes. Following the two minute collection, the
present at these concentrations. top from the transport tube containing the blue
fluid is removed, snap off the stick, put the cap
(Slide 1) This table is from a paper by John back on, and ship it to the laboratory for test-
Parry and Philip Mortimer. Looking first at ing.
secretions from the parotid gland, which repre-
sents pure saliva, you see that this fluid containgOne important advantage of OraSure is that the
very little 1I9G. But it is important to point out sample is stabilized by the preservative fluid
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present in the transport vial. The next slideet us examine the performance of the OraSure
shows a comparison of the rate of degradationTasting System (Slide 4), looking first at the test-
IgG in the OraSure sample versus a saliva saimg of HIV negative people. In the OraSure HIV
ple expectorated into a tube (Slide 2). The IgGclinical trial, 2,897 low risk individuals, mostly
levels in the saliva sample were close to zeptbod donors, were tested. The ELISA was neg-
after seven days. Even more significant is thatative for 2,880 of these subjects. Seventeen were
one day you lose more than forty percent of thepeatedly reactive and went on to be tested by
IgG. This loss is due to the proteolytic activityVestern blot. Of these seventeen, thirteen were
of the proteases produced by bacteria presenhegative by Western blot and four were indeter-
the oral fluid. The OraSure preservative prevemsnate. There were no false positives in the
bacterial growth and the subsequent secretionstiidy. OraSure correctly identified as negative
proteases into the sample. Our current d&#&893 of the 2,897 confirmed negative people.
show that the OraSure sample is stable at tevihile there were false positives in the study |
peratures between®@ and 3PC for up to 21 described, oral fluid, like any other clinical sam-
days. ple, is not impervious to false positive results.
Any test presented as 100% sensitive and 100%
Again, | want to emphasize that we are testiR@ecific should be viewed with some skepticism.
antibodies derived from OMT present in orat js unlikely that these numbers will be obtained
fluid. The antibodies that are present in oral fluighen the tests are put into the field and used to
come from blood by transudation. The testingst thousands of subjects. Clinical trial data pro-
algorithm used to test this fluid is the same @Rle a good guideline for expected performance,
that used to test serum and plasma (Slide 3). ¥awt, field-testing is the most effective final test.
screen OraSure samples using an enzyme-linked
immunosorbent assay (ELISA). Samples th@aechnical errors are by far the leading source of
are repeatedly reactive by ELISA are then testetorrect results. It is not that the people per-
in the Western blot assay. The reporting is tf@ming the assays are not skilled and conscien-
same as that used to report results obtainedtioys, it is just that they are performing large
testing serum or plasma. In fact, the Westevnlumes of tests so there are many opportunities
blot interpretation criteria are the same as thasemake mistakes. Much of the testing is manual
recommended by the ASTPHLD and the CDG@nd technical errors can occur. Most of you
for serum Western blots. know what types of errors fall into that category

so | will not list them.
We have done a number of clinical trials at

Epitope in our various quests for FDA approvaéth the OraSure Western blot clinical trial, we
of different oral fluid-based products. We havested 673 people who were seropositive (Slide
tested more than ten thousand people in varidi)s This group included people with AIDS, peo-
clinical trials. In those trials, we have looked gie at high risk for HIV, and a number of other
all of the usual populations. As a result of thoseurces of samples from positive people. One
trials, the FDA has approved the HIV 1 ELISAubject in this group tested negative by ELISA
manufactured by but, was an AIDS patient. The serum Western

blot for this person had gpl160 and gp24 bands
Organon Teknika Corporation, the OraSure Hlynly. The OraSure HIV 1 Western blot showed
1 Western blot, and the OraSure HIV | Oranly a gp160 band. None of the remaining 672
Specimen Collection Device. It is now possiblepecimens that were tested by the OraSure West-
to complete the entire recommended testiggn blot were falsely negative, seven were inde-
algorithm using FDA approved reagents. terminate and 665 were positive.
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Being oral fluid, a common question is whahto the field. As you know, everybody wants the
effect on the sample does recent eating, smdktest thing, but it is not an easy task for manu-
ing, or drinking have on the test results? @dcturers to get these things into the field. We
course, the FDA wanted this same informatioalso looked at some seroconversion panels and
We have examined this question extensively. \gain found that the investigational ELISA was
looked at these questions and also the effectnobre sensitive than the current product. These
oral pathology. Sometimes bits of food andata show that the investigational ELISA
tobacco juice contaminate the sample. Howevbecame positive at the same time or before the
none of these contaminates has any effect on =stum Western blot became positive. This test
results. shows goodsensitivity for picking up people who

are undergoing seroconversion.
As with any type of sample, it is possible that a

very small number of OraSure samples will b&/e also tested 1,892 low risk individuals, mostly
falsely negative. Some of the reasons for falbod donors. All 1,892 were negative by the
negative ELISA results are well known and aigavestigational ELISA for a 100% specificity.
the same as other sample types. Inthe casgSiide 7)

OraSure, it is possible the IgG levels in a partic-

ular collection are insufficient to give goodSlide 8) This figure shows some examples of
results. There are other reasons for ELISA faltee current serum and oral fluid Western blot
negative results. One is the window period. Fdests. The pairs of blots represent serum and oral
lowing exposure, most people do not beconfigid that were collected from the same people at
seropositive for 21-28 days. In some cases, fii¢ same time. | want to point out that in some
window period may be as long as three monttggses the oral fluid Western blot looked stronger
Genetic diversity can also account for false neg@an the serum Western blot. In some cases the
tivity in certain assays. While genetic diversitgerum Western blot looked a bit stronger. In
does not yet appear to be a significant problemadther specimens the number and intensity of

the U.S., two cases of HIV O infections haJeands are comparable. The interpretations of
been identified. both blots were identical. Like the urine Western

blot, that | will talk about in a moment, the rate
Like all manufacturers, Epitope and Organasf indeterminate Western blots is less for oral
Teknika are constantly trying to improve ouiluid than for serum.
products. We have submission for the next gen-
eration of ELISAs that has languished at FD£Slide 9) This shows data from a field trial of
for the past 14 months. This ELISA demorpral fluid testing that was done by Tim Granade,
strated improved specificity and sensitivity iBharat Parekh, and Susan Phillips of the CDC .
our clinical trial. Like every manufacturer, welhis was a large study of 4,444 specimens that
are trying to improve our product. Perhaps teas performed in Trinidad and the Bahamas
most significant improvement was seen in spd&lide 10). The study evaluated several ELISA
ificity. This means that not as many repeatediypd Western blots performed on OraSure sam-
reactive specimens from uninfected people wiles and compared those results to matched
need to go for expensive Western blot testing. $8rum specimens (Slide 11) and again the results
our improved ELISA clinical trial, we tested 700vere quite good! The ELISAs evaluated were
people who were seropositive (Slide 6). All 706ACELISA from Murex and two ELISAs from
were all positive in the investigational oral flui@®rganon Technika. The second assay, desig-
ELISA. We are hopeful the FDA will concludenated OTC-Mod, was a serum assay that had not
their review soon so that we can get this ass¢st been modified for use with oral fluid. For that
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assay the results were not as good as they mighbse HIV status is unknown (Slide 14). In this
have been had the assay been modified to fggpulation, 391 people were tested by serum
oral fluid samples. The sensivity andspecificifWestern blot with 17 positives, 230 negatives
of the various assay were as followsaind 123 were indeterminate results. From these
GACELISA 100%, 99.8%; OTC-OF 99.2%ryesults, 17 people appeared to be HIV 1 antibody
99.2%; OTC-Mod 99.8%, 100%. positive. The matching urine specimens were
tested wusing the investigational urine HIV 1
(Slide 12) This slide presents the Western biglestern blot: 20 urine specimens were positive,
results. The prevalence of most individual bands9 were negative, and 2 were indeterminate.
observed on the oral fluid blots were very similaihese data suggest that 3 of the urine blots may
with that observed on the serum Western blotse false positives. Again, the small number of
Although, the frequency of pl7, p24, and pS%ine indeterminates as compared to serum dem-
were less than observed with serum blots, thjfstrated the reduction of these types of reac-
did not appear to have a detrimental effect on théns when using urine specimens for testing.
final blot interpretation. Calypte has stated that the urine samples

described as false positive may in fact represent

Now let us examine urine for HIV antibody testy|y infected people whose urine specimens test
ing. Like Epitope, Calypte has performed tWggsitive but who are seronegative. The term
clinical trials. The first clinical trial was Percompartmentalized immune response” has been
formed to evaluate the performance of theipined to describe this phenomenon. You may
EITISA. The second, for. the 'evaluatlon of thSr may not accept that explanation, but three
urine Western blot. The flrs_t trial tested approXiyhjects had positive urine specimens that were
mately 10,000 matched urine and serum spegjscordant with their serum results. Slide 15 rep-
mens, including 1,111 positive specimens. Thgsents data obtained by screening 748 known
positive group included AIDS patients, sympyy 1 seropositive subjects. This group included
tomatic HIV postive subjects, asymptomatig|ps patients, symptomatic HIV seropositives,
HIV positive subjects, and unclassified HIV POSssymptomatic HIV seropositives, and unclassi-
itive subjects. The sensitivity for the ELISA wageq Hiv seropositives. One AIDS subject was
determined to be 99% for AIDS subjects a'Wegative by ELISA and would not have been
98.7% overall. There were 14 false negatigjyanced to Western blot. When all 215 were
specimens (Slide 13). Based on a study popugsted by urine Western blot, 2 AIDS patients

tion of 7,082 paired urine and serum specimepsied negative and represented false negatives.
from low risk subjects, the specificity was deter-

mined to be 99.14%. Slide 16 lists data obtained when testing 281

subjects with non-HIV disease but with poten-

In the second clinical trial, 515 low risk subjectgy)ly interfering substances. Subjects included
were tested by both the urine ELISA and thgople with autoimmune diseases, kidney dis-

urine Western blot. The urine test results WeiBse, liver disease, STDs, urinary conditions,
compared to Western blot performe(_j on pair%opmsms’ and pregnant women. These urine
serum samples. A full 514/515 subjects testgfecimens tested by ELISA were problematic.
negative as expected by the ELISA. It is al§gssyming all of these people were uninfected,
interesting that in this population of low riskeyeral categories were very reactive by urine
subjects Western blotswere performed_ regardl@;a\_ It was demonstrated that 32/50 people with
of ELISA results, and there were no indeterMijqneyyliver conditions, 22/47 with urinary con-

nate results. The next slide represents dgfgions, 25/63 pregnant women, and 17/35 with

obtained when testing high risk populationgeoplasms were repeatedly reactive by the urine
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ELISA. Overall, in this group 113/281 (40.2%yark and it is very difficult to distinguish one
were repeatedly reactive by ELISA and wouldand from another. While | have seen strips that
advance to Western blot. Two subjects weleok like that | do not believe it is typical. The
urine Western blot false positive (specificitgomparison of matched urine and serum blots
99.3%) and 11/281 (3.9%) were urine Westeoollected at the same time from the same sub-
blot indeterminate. The remaining 268 weiljects show that banding patterns can bequite dif-
urine Western blot negative. ferent. However, the bands present on the urine
blot are clear, distinctive, and easy to read. One
(Slide 17) The next slide compares the uring the specimens has only a gp160 band and its

Western blot to serum Western blot performegtensity is greater than that on the low positive
on the same samples. The gp160 of the urine lgyntrol.

positive control serves as the reading standard.

For a line to be scored as present, the intensitye interpretative criteria for the urine Western
must be equal to or greater than the intensity ldbt test are shown on Slide 18. Again, the
the gpl160 band of the low positive control. Hpl160 on the low positive controlis the intensity
bands were present but of lesser intensity thararker. In the absence of any bands, the urine
the gp160 of the low positive control, the bandpecimen would be scored as negative. If any
would be scored as +/-. If the gp160 band is nminds are present that do not meet the positive
visible on the low positive control, the test isriterion, the strip is interpreted as indetermi-
invalid. The identity of the bands present on thmate. The most notable change from the CDC/
urine high positive control are essentially identASTPHLD serum interpretive criteria is that the
cal to that present in serum. The positive copresence of gpl60 only can be scored as posi-
trol for the Cambridge serum Western blot isve.

rather difficult to interpret. The entire strip is
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Slide 1
[ Concentrations in Oral Specimens
Cirall & pecimen [ Tumher | Range hlean
Aussnyed (gL (mgLs
Paratid |_l||||||.| sECrebiom I :"
Salnm fronmon ol thid) 15| 1 H-48 | 21|
Commercial Devices®: | 228 | 0.1 - 50| |
Salivereg™
Ornna-BAL™ 154 | 03100 23.4|
[COraZure® 148 | T3 =1 [N} | A 5
o rusklickall cho . o Brvadm, TR, Richands A, ol chis mcil s
Scdaren : Blloald bid fremn Moriemer FF, Pamy Y. Do Siaga el - 200~
Slide 2

122G Stability:

OraSure Specimens vs Saliva

100
B

Pérant ol Bl -
Dedizal [
Concentration 47 |

CipaSure

Saliva

1 L] 4 5 L

OraSure specimens are stable for 21 days at 4 to 37°C,
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Slide 3
'1 L3 L]
The OraSure Testing Algorithm
CiraSure Specimen
¥
Cirganon Teknaka Cwal Fluigd Vironostika HIY-1 Microelisa Svsiem
'r -
il Repeatedly Renciive ElA
Mop-reaciive E1A v
CiraSure HIV =1 Western Blod
] w =
Megative Inuleterminani Fositive
¥ W w
Bepor Beport & Hepor as
Megalive Indlelermanaie, Positive
Ropeat Tesl Lsing
Ciriginal
Specimen
Slide 4

Results of OraSure Testing in
Known HIV Negative People

ETA Repeat Reactive (17)

Mumber ElA WB Wi WB
Tested Negative MNegative  Indeterminate  Positive
2,897 2,880 13 4 ]

OraSure testing correctly identificd 2,893 of 2897 confirmed
HIV negative people as HIV negative.
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Slide 5
Results of OraSure Testing in
Known HIV Positive People
EIA Repeat Reactive (672)
MNumber ElA WB wB wB
Tested MNegative Megative  Indeterminate Positive
673 1 0 7 665
OraSure ETA testing correctly identified 672 of 673 confirmed
HIV positive peaple as EIA repeatedly reactive. On Western
blot 665 were positive, 7 were indeterminate.
Slide 6

Summary of Test Results for HIV Positive, AIDS
Subjects, and High-Risk Positive Subjects

Ipvedipali] Lucamd || Laeawl
cunl tmal | Cwed Bl || Sorom
Meidna | ma nain Lratare teyem Flimas
ElA Womigrn B Wepiom B
sk #of FPos | Ind Ind Mog |Fos ird Ind  Neg
Group | Subpcts|NR | RAMR | RHNR | RH {tiral) (b {wiral) [|B0E
Prs B0 (=] [Hg0 [Fim |5 P T ECHE o | a
MO T o T i g n] al a |m a a n]
Hgh gy 11 10 140 1817 u] a o | a a u]
Pre S0 =0 =ia 20Ms | 4 o 0 |35 i} (] a
TOTAL oD | O EGq_l'.'I Tojaen B o 0 |ea 0 (1] a
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Slide7

Summary of Test Results 1.892 HIV-Negative Subjects

Letarmmd
s bigalion Licamimd S Plaarad CiraBuna & v Pliami
oxal Fluid EW || Orad Fluid E'W ER Westam Blo Wesi=m Bl
Bk ing Ind ind nd
i THE KR RRE] # MR AR| # WA RE| & Pos0Fral]l (YD) Nag| & Pas 0l (N Keg
Lo | 504 | Bl 0 | BO& | 509 | X | £ 4 &0 ad a 4 1410 1] 1 | 3
Low [1.008[1,00% 0 [1.008) @a8 (2|2 |2 | 0 [1z(0| ¥ FIl R 3 i |7
MG | 18| 1eB| O] 198 | 198 | 2| & | 4| D |a 0| ¥ [ 14|80 | o 1 3
Het | B2 | BB 4] B | 80 | S| &5 (85| 0 | 5 0] & il Tlsla| o ]
High | 97 | &f | | of | @& |1 | & |af|l o |1 |0]| @ [/ [l R [/ I R
[FoTAL|T e[ 1Rz o |1 nea| 1088|239z | 202| © |26 0] 3 | I |aa|| 0| 1 | & |1

a4

¥ Total irciivdes taree semples in winch the latoratory mistatenly performed plasma ELESAs on
FReCTHRNT Haar wewe soncordartily nonreactive by loensed and tnvesripatonad aral fud BV TS4x,

Slide 8

OraSure HIV-1 Western Blot:

Comparison to Serum Blots

Imcidence and

G Imtensity of hamls
=i - : on ChaSure blois
il serm blals
are higlily
correlated,

= - =
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Slide 9

CDC Oral Fluid Study - Trimidad and The
Bahamas

Grmade TC, Phillips 8K, Parekh B, Detection of antibodies 1o human
immunodeficiency virus type | in oral Muds; A large scale evaluation off
iT|1|'|'|I:I|'||.1iI!Hi.1:..' pn:l'nrln:m.:u Clm I}'iil.gm'u:.un: Lab Immunol 1995171175

A comparisan of serum and oral Mid serologie methods vsoig paired oral M
{OhraSure ) and serum specimens collected al the same visit,

= Oral Fluid ELAs = Murex GACELISAL Organon Oral Fluid Vironostika HIV-1
Microelisn, Vironostika HIV-1 Microelisn.
Seruin ELA - Abbati AR HIV-1/HIV-2 fDNA)
Western bBlot - Cambnidae Pistech (serum ), OO m-house {oral flosd )

Slide 10

CDC Oral Fluid Study - Trinidad
and The Bahamas

Comparison of Oral Fluid and Serum Western
blot

« N =474 matched serum and oral fluid sample

= 474/474 (100%) were serum Western blot positive

« 473/474 (99.8%) were oral flwd Westem blot positive

o 1474 (0. 2% were oral (Tuwd Western blol indetermminate
* [hscordant; serum = gpl60, p24, oral Mud = gpl 60
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Slide 11
| 1 - ' =l =
CDC Oral Fluid Study - Trinidad
and The Bahamas
Sensihivibies mmd Hrm.:il‘n,::li;::-; of =erum E1A vers=e oml fud ELAS versus seruom
Western blod
Moo= 42z
Mumber of Specimens
Serum Wl GACELISA CF 00 OFTC- Mol
3 ™ P ™ I ™
Posiive 474 [ . i ] 4 46K s
Megalive H R 53 LUl1s 1] 3, 94
Hans, 100w 0 g IR %
Speac. L O 205 1KMo
Slide 12

CDC Oral Flud Study - Tnimidad and The

Bahamas
Banding Patledqms
N=4M M. {("o) of HIV antibody-positive specinsig
Senum OF

Cip 16k 474 {100 474 (100
gpl2o dab (95,3 470 {991
i 469 {98.3) 462 {97.3)
p33 380 (801 365 (T7.0)
psl 465 (98.1) 451 (95.1)
apl 471 {99.4) 459 (96.8)
pil 457 (6.4 542 (95.4)
p24 469 {98.7) 431 (909
pl7? 435 (91.8) 267 (56.3)

57



1998 ONFERENCEON THE LABORATORYSCIENCEOF HIV

Slide 13
Sensitivity in AIDS Patients and
Seropositive Individuals
Mumber of Urine EIA  Results
Grroup Speclnens RR NE
AlDS 3K} 297 (99.0%) 3 (1.0%)
HIV-1 Positrve Symptomatic 275 27198 5% 4(1.5%)
HIV-1 Posiive Asymplomatic 339 332 (97.9%)  T(2.1%)
HIV-1 Positive Unclassified 197 197 (100%) O {0.0%)
Total 111 1097 (98.7%) 14 (1.3%)
Slide 14

High Risk Populations of Unknown

Status
Lirine Herum
Risk i Ela Westem Blot Western Blog*?
Lirisum kR o POE NEG WD POE NEG [MND
High 3gqe i 3 20 369 z 17 230 123

"Ome serum Westem blod was unreadakle and = excluded from the fable

Flwenty (200 serum ELA non-reactive specimens were not fested by serum Western
bt and are excluded from the 1able
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Slide 15
Confirmed HIV-1 Seropositive
Populations
Lrine Sarum

Risk ElA Western Bloi Western Bl
Ciroug N RE NE POS: NEG IND FOS MEG IND
AlDS 215 214 | 213 2 0 213 o 0
Symplomatic 93 e L] 23 o 0 23 0 0
Asymptomatee 123 123 LI 123 0 L 122 0 L™
Unclassified 317 317 Li] 317 o o ogs b
Tital T4E 747 1 746 2 0 TG o 2
Twveniy {200 of tle 316 specimens were from Lganda andd were ot confimmed by serum Westemn
Blod, b rather by & second manulacturer's ELA and by apglutination
FThe specomans hid med meel The requared band inlensily cntenon Lor a Posilive soum Weslem
bl resull
Mo intensly critenion aesociated witl the low positive conrod wis used in thds analyeds

Slide 16

Urine from Populations with Non-HIV

Disease and Potentially Interfering

Auntoimmune:
Kidney Liver
ETD

Urine Cond.
Pregnant
Meoplasms
Multiple Trans,
Multiparous

Total

25
56
17
47
0%
K

1%

28]

Substances
Urine E1A
RE NE

) 158
32 27
5 3z
22 25
15 L
17 15
5 K
i 7
113 16E

POS

25
55
3T
45
549
As
11l
F4

208

Urine Western Blx

NEG IND

0
4
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Slide 17
Interpretation Of Urine Western Blot
Intensaty of Band Renctivity Score
Abaem Neg
Less than the mitensity of the Hi=
gp &) band on the Low Pos Uinine
comiral
Crreater than or aqual to the intensity
of the 160 bund on the Low Pesitive
Unmee control Pos
Slide 18

Interpretation of Urine Western Blot

Patlemn Interpretation
Mo bands present Megative
Any bands present but pattern does Indetermmate

nod meet erterion for POSITIVE

The gplol bind POSITIVE. (dher bands Positive
rmay or may not be presen
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